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LARGE POST-TRAUMATIC BONE MARROW LESIONS AFTER ACL
INJURY ARE NOT ASSOCIATED WITH KNEE PAIN AND SYMPTOMS
WITHIN 4 WEEKS OF INJURY
J.B. Driban y, L.S. Lohmander z, R. Frobell z. y Tufts Med. Ctr., Boston, MA,
USA; zOrthopedics, Clinical Sci. Lund, Lund Univ., Lund, Sweden
Purpose: Following an anterior cruciate ligament (ACL) tear most knees
have a bone marrow lesion (BML); however, the clinical relevance of
these post-traumatic lesions remains unclear. Previous studies have
suggested that post-traumatic BMLs are associated with pain. We
explored the cross-sectional associations between post-traumatic BML
volume and self-reported knee pain and symptoms in individuals with
acute ACL injury where almost everyone suffered from at least one post-
traumatic BML. Our primary focus was the total BML volume of the
injured knee, secondary focus was on the tibiofemoral compartments,
and the separate condyles were exploratory.
Methods: 121 young active adults (mean age 26 [SD 4.9] years) with an
acute ACL tear to a previously uninjured knee were studied as part of a
randomized clinical trial (The KANON-trial). BML volume was auto-
matically segmented from 1.5 Tesla magnetic resonance (MR) images,
obtained within 4 weeks of injury, using a composite dataset made up
of a sagittal dual-echo turbo-spin echo and sagittal short tau inversion
recovery sequences (Virtualscopics Inc., Rochester (NY), USA). Self-
reported pain and symptoms of the injured knee was obtained at the
same day as MR imaging using the KOOS questionnaire (0-100, worst to
best). A depression fracture as visualized on MR imaging was shown to
have a strong relation to BML volume but could inﬂuence pain through
other mechanisms; thus we stratiﬁed our primary analysis for those
with and without a depression fracture. We used multiple linear
regression models to assess the cross-sectional association between
KOOS pain or symptoms (outcome variables) and total knee BML vol-
ume (primary aim), medial and lateral tibiofemoral BML volume (sec-
ondary aims), and regional BML volumes (exploratory aims) collected
within 4 weeks of injury. We present crude results and results adjusted
for time from injury to MR imaging, age, body mass index, and sex.
Results: The majority of participants were male (74%), had at least one
BML in the knee (96%), and had a depression fracture in the knee (57%).
The participants reported both knee pain (mean 57 [SD 17]) and knee
symptoms (48 [17]) at the same day as MR imaging acquisition but total
knee BML volume was not related to self-reported knee pain for the
entire cohort (p ¼ 0.25, Table 1). Among those without a depression
fracture, larger total knee BML volume was associated with increased
knee pain scores (p¼ 0.02); however, no associationwas found for those
with a depression fracture (p ¼ 0.96). Larger medial (p ¼ 0.02), but not
lateral (p ¼ 0.77), tibiofemoral BML volume was associated with
increased pain scores, speciﬁcally when BMLswere present in themedial
femoral condyle (p ¼ 0.05, Table 1). We found no association betweenTable 1
Associations between baseline bone marrow lesion (BML) volume and knee injury and o
Variable Median
(25% and 75% percentiles
BML volume - total knee 19.8 (13.5, 34.1)
Among individuals with depression fracture 28.5 (16.8, 41.7)
Among individuals without Depression Fracture 14.6 (8.0, 23.6)
Secondary analyses: tibiofemoral compartments
BML volume - lateral tibiofemoral compartment 14.8 (10.5, 25.3)
BML volume - Medial tibiofemoral compartment 3.7 (0.8, 11.0)
Exploratory Analyses: Condyles
BML volume - lateral tibia 10.4 (6.0, 15.2)
BML volume - lateral femur 3.8 (0.5, 10.2)
BML volume - medial tibia 2.6 (0.4, 8.9)
BML presence - medial femur** 64 (53%)
Note. Parameter Estimate ¼ estimated difference in KOOS pain score per cubic centimet
CI ¼ conﬁdence interval.
Adjusted model ¼ adjusted for time from injury to magnetic resonance imaging, age, bo
# signiﬁcant association (p  0.05)
* One individual had missing body mass index.
** Dichotomized as present / absent because 47% had zero volume in this region.self-reported knee symptoms andBMLvolumes for the total knee,medial
or lateral tibiofemoral compartment, or for any individual region.
Conclusions: We failed to identify a ﬁrm relation between knee pain
and symptoms and the volume of post-traumatic BMLs within 4 weeks
of an acute ACL injury. We did identify an association between increased
pain and larger BML volume in the medial compartment and in those
without a depression fracture; however, this relationship was weak.
Maybe the presence of at least one post-traumatic BML, regardless of
size, is enough to cause pain after ACL injury or possibly, pain is caused
by other mechanisms (such as inﬂammation or possible meniscus
injury); further studies are needed to shed light on pain after knee injury.
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THE ASSOCIATION BETWEEN PAINFUL JOINT COUNT AND
PREVALENT DEPRESSION AMONG INDIVIDUALS UNDERGOING HIP
AND KNEE REPLACEMENT FOR OSTEOARTHRITIS
R. Gandhi, A.C. Bugg, M. Zywiel, N.N. Mahomed, A.V. Perruccio. Univ. of
Toronto, Toronto, ON, Canada
Purpose: Measures such as self-rated health and mental well-being
consistently have been shown to predict patient-reported outcomes in
OA-related surgery.While pain and pain severity have been shown to be
associated with poorer mental well-being among patients scheduled to
undergo hip and knee replacement surgery for OA, the focus has nearly
exclusively been on hip- or knee-speciﬁc pain. However, the majority of
these patients often report multiple symptomatic joints, apart from the
joint for which they will receive surgical care. In this study, we inves-
tigated the association between the burden of painful/symptomatic
joints and the reporting of depression among patients scheduled for hip
and knee replacement for OA.
Methods: In addition to providing demographic and comorbidity data
and completing hip- or knee-speciﬁc WOMAC pain and function ques-
tionnaires, 472 patients indicated on a homunculus all joints that were
painful/problematic on most days for at least a month in the past 12
months. A count score of symptomatic joints was developed. Our out-
come of interest was self-reported depression (Yes/No). Individuals
reporting inﬂammatory arthritis were excluded. Unadjusted and adjus-
ted analysis using logistic regression modeling was used to investigate
the association between symptomatic joint burden and depression.
Results: Joint counts ranged from 1-20, with nearly one-third of the
sample reporting 6 or more symptomatic joints. Across tertiles of the
joint count distribution, we found increased reports of chronic con-
ditions, worseWOMAC knee- and hip-speciﬁc pain and function scores,
and increased reports of depression. Adjusted for age, sex, level of
education, hip/knee OA, chronic condition count, and WOMAC function
and pain scores, increasing burden of symptomatic joints was sig-
niﬁcantly associated with an increased odds of reported depression.
With each numeric increase in symptomatic joint count, the odds of
reporting depression increased by 20% (Odds Ratio: 1.2 (95% CI:1.09,
1.31, p < 0.01) (Table 2). This means that for individuals reporting 6
symptomatic joints (one-third of the sample), for example, their odds ofsteoarthritis outcome scores for pain
, cmx)
Unadjusted Parameter
Estimate (95% CI)
Adjusted Model*Parameter
Estimate (95% CI)
0.07 (0.24, 0.09) 0.09 (0.26, 0.07)
0.0 (0.20, 0.20) 0.0 (0.20, 0.21)
-0.37 (0.77, 0.03) 0.46 (L0.85,L0.06)#
0.01 (0.23, 0.23) 0.03 (0.26, 0.19)
0.50 (L0.91, L0.10)# 0.48 (L0.88,L0.08)#
0.08 (0.48, 0.33) 0.20 (0.61, 0.21)
0.07 (0.25, 0.40) 0.06 (0.28, 0.40)
0.48 (L0.94, L0.02)# 0.46 (0.92, 0.00)
7.3 (L13.3, L1.2)# 6.4 (L12.8, 0.0)#
er of BML volume.
dy mass index, and sex.
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S179reporting depression is increased 2.5-fold compared to those reporting
only their surgical joint as symptomatic.
Conclusions: Our ﬁndings suggest that among patients undergoing hip
or knee replacement surgery for OA, an exclusive focus on the surgical
joint only is likely to miss a potentially important determinant of post-
surgical patient-reported outcomes. We report that multiple sympto-
matic joints are frequent in this population, and associated with
depression, independent of the index joint-speciﬁc level of pain and
functional limitation. This has implications for treatment and care and
should inform the patient educational process and setting of realistic
patient expectations of surgery.
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THE ASSOCIATION OF COMORBID CONDITIONS WITH PATIENT
REPORTED OUTCOMES IN OSTEOARTHRITIS
L.L. Zullig y, H.B. Bosworth y,z, L. Corsino z, C.J. Coffman y,z,
A.S. Jeffreys y, E.Z. Oddone y,z, W.S. Yancy, Jr. y,z, K.D. Allen y,z. yDurham
VA Med. Ctr., Durham, NC, USA; zDuke Univ. Med. Ctr., Durham, NC, USA
Purpose: Osteoarthritis (OA) of the hip and knee are common chronic
conditions, often resulting in substantial pain and physical function
limitations. Although many patients with OA experience multiple
comorbid health conditions, there has been limited research on the
impact of overall comorbidity or speciﬁc comorbid conditions among
individuals with OA. The objective of this analysis was to examine the
associations of different indices of comorbidity with patient-reported
outcomes (PROs) in patients with hip and knee OA.
Methods: Baseline data were obtained from an ongoing randomized
clinical trial comparing a combined patient and provider intervention
relative to usual care in the Department of Veterans Affairs healthcare
system. All participants had hip and / or knee OA, were overweight, and
were not meeting physical activity recommendations. Individual mul-
tivariable regression models were conducted for ﬁve PROs: pain
(Western Ontario and McMasters Universities Osteoarthritis Index;
WOMAC subscale); physical function (WOMAC subscale); depressive
symptoms (Patient Health Questionnaire-8); fatigue (Visual Analogue
Scale); and insomnia (Insomnia Sleep Index). Separate models were
conducted for each of six self-reported measures of comorbidity: Self-
Administered Comorbidity Questionnaire (SACQ), a modiﬁed version of
the SACQ that summed the number of conditions participants indicated
as activity-limiting (SACQ-AL), and individual indicators of the most
selr-reported common comorbid conditions: depression, diabetes,
hypertension, and back pain. Because all patients had OA, arthritis was
omitted from the comorbidity scores. All models controlled for the
following factors age, race (white vs. non-white), gender (male vs.
female), marital status (married/living with partner vs. other), ﬁnancial
status (live comfortably/meet basic expenses vs. just meet basic
expenses/don’t have enough), body mass index, number of joints with
OA-related symptoms, and number of years with symptoms.
Results: 300 patients completed baseline assessments; mean age was
61.0 (SD ¼ 9.2) and 9.3% were female. On average, patients reported 3
comorbid conditions and1.6 activity limiting conditionson the SACQ. The
overall comorbidity score (SACQ) was associated with worse pain (b ¼
0.15, 95% CI 0.04-0.26, p < 0.01), depressive symptoms(b ¼ 0.42,95% CI
0.28-0.56, p < 0.01), fatigue (b ¼ 0.16, 95% CI 0.07-0.25, p < 0.01), and
insomnia (0.58, 95% CI 0.36-0.80, p < 0.01). Comorbid activity-limiting
conditions (SACQ-AL) were associated with worse scores for all PROs:
pain (b¼ 0.67, 95% CI 0.35-0.98, p< 0.01), physical function (b¼ 2.11, 95%
CI 1.06-3.16, p< 0.01), depressive symptoms (b¼ 1.41, 95% CI 1.01-1.81, p
< 0.01), fatigue (b ¼ 0.65, 95% CI 0.39-0.91, p < 0.01), and insomnia (b ¼
1.83, 95% CI 1.21-2.45, p < 0.01). Comorbid depression was associated
with worse pain (b ¼ 1.02, 95% CI 0.13-1.91, p ¼ 0.03), fatigue (b ¼ 1.61,
95% CI 0.89-2.32, p< 0.01), and insomnia (b¼ 5.50, 95% CI 3.79-7.21, p<
0.01); amodelwas not conducted fordepressive symptoms.Diabeteswas
associated with worse fatigue (b ¼ 0.89, 95% CI 0.17-1.60, p ¼ 0.01),
insomnia (b¼ 1.94, 95% CI 0.19-3.70, p¼ 0.03) and depressive symptoms
(b¼ 1.34, 95% CI 0.18-2.50, p ¼ 0.02). Back painwas only associated with
worse WOMAC pain scores (b ¼ 1.16, 95% CI 0.16-2.16, p ¼ 0.02), and
hypertension was not signiﬁcantly associated with any PROs.
Conclusions: Measuresof comorbiditywere associatedwithworse scores
for all PROs. These associations were strongest for SACQ-AL, highlighting
the particular importance of additional activity-limiting conditions on
health outcomes among patients with OA. Of the individual comorbid
conditions, depression and diabetes were associated with the most PROs,
reinforcing the importanceof standardized screening in thispatient group.These results highlight the need for clinical care models and other inter-
ventions that simultaneously address the complexity and interrelation-
ships of multiple chronic health conditions in the context of OA.
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MINIMAL IMPORTANT CHANGE FOR THE KNEE INJURY AND
OSTEOARTHRITIS OUTCOME SCORE (KOOS) IN PATIENTS WITH
KNEE OSTEOARTHRITIS
L.H. Ingelsrud y, C.B. Terwee z, R.S. Gonçalves x, E.M. Roos y. y Inst. of Sports
Sci. and Clinical Biomechanics, OdenseM, Denmark; zDept. of Epidemiology
and Biostatistics, VU Univ. Med. Ctr., The EMGO Inst. for Hlth.and Care Res.,
Amsterdam, Netherlands; x Polytechnic Inst. of Coimbra, Coimbra Hlth.Sch.,
Univ. of Coimbra, Ctr. for Hlth.Studies and Res., Coimbra, Portugal
Purpose: To deﬁne Minimal Important Change (MIC) values for the
Knee injury and Osteoarthritis Outcome Score (KOOS) in patients with
knee osteoarthritis (OA) receiving physical therapy (PT) or undergoing
total knee replacement (TKR).
Methods: Two cohorts of patients with knee OA were included: 195
patients receiving PT in Portugal and 102 patients undergoing TKR at
LundUniversityHospital in Sweden.KOOSwas administeredwith a setof
anchorquestions at 4weeks followingPTandat 6months,12monthsand
5 years post-TKR. KOOS baseline values were obtained pre-surgery and
before PTwas initiated. The KOOS is a 42-item patient reported outcome
measure where 5 subscales are scored separately on a 0 (worst) to 100
(best) scale; Pain, Symptoms, Activities of Daily Living (ADL), Sport and
Recreational activities (Sport/Rec) and Quality of Life (QOL). The anchor
questions asked the patients to rate their perceived change on a scale
ranging from “much improved” too “much worse”. The PT cohort used a
15-point global ratingof change scale. TheTKR cohortused5-point scales
relating to each KOOS domains. MIC values were calculated for each
cohort, timepoint andKOOS subscalewith theMeanChangemethodand
the Visual anchor-based approach. With the Mean Change method, the
anchor points 2: “a little bit better” and 3: “somewhat better” were
combined in the PT cohort, and the anchor point 2: “better” in the TKR
cohortwas chosen to represent those reporting a relevant improvement.
The mean change KOOS scores for these patients represent the Mean
Change MIC values. With the Visual Anchor-based approach a Receiver
Operating Curve-Statistics was performed and the cut-off points asso-
ciatedwith the least amountofmisclassiﬁcation: the sumof 1-sensitivity
and 1- speciﬁcity were chosen as the ROC MIC values.
Results: Mean Change MIC values for the ﬁve KOOS subscales increased
with the length of follow-up, and higher Mean Change MIC values were
found for patients treated with TKR (range 20.6-38.2 and 27.9-48.5 at 6
and 12 months, respectively) than patients treated with PT (range 10.9-
15.3 at 4 weeks).
